Introduction Poor lamb survival is a major cause of reproductive inefficiency in sheep flocks in many countries. Since 2007, the Australian Cooperative Research Centre for Sheep Industry Innovation (the Sheep CRC) has had a major project on reproduction efficiency to help industry wean an extra 1 million lambs per year by 2014 from the national flock, the key target being improved neonatal lamb survival. In addition, work is also directed at improving post-weaning survival. This paper provides an overview of the project, its key findings and achievements to date, focussing on neonatal lamb survival.
Outline of Sheep CRC Reproduction Efficiency project
The project has research and technology transfer activities. Research is focussed on improving lamb survival by genetic means, largely using data generated from the Sheep CRC's Information Nucleus (Banks et al. 2006) . A number of PhD projects have also been conducted, researching the physiology and genetic control of thermogenesis and vigour of new-born lambs. Technology transfer consists largely of producer training courses on optimal ewe and lamb nutrition (based on the findings of the Lifetimewool project, Trompf et al. 2011) and workshops conducted in conjunction with providers of ultrasound scanning services for pregnancy and litter size diagnosis in sheep flocks (scanning contractors).
Findings and Achievements to Date
Research. From analyses of Information Nucleus data, the direct heritability of lamb survival to weaning (LSW) was estimated at only 0.01, however LSW had moderate genetic correlations with crown to rump length, rectal temperature and time taken for the new-born lamb to bleat after release, with these traits having heritabilities of 0.30, 0.10 and 0.11, respectively, much higher than LSW itself (Brien et al. 2010) . These parameter estimates have been confirmed in subsequent analyses with more data and improved pedigree information that have allowed the partitioning of maternal variance components, with maternal heritability of LSW estimated to be 0.04. This suggests there is additional scope for genetic gain through improved maternal ability. Indirect selection as a supplement to direct selection is predicted to substantially improve genetic gain compared to direct selection alone (Brien et al. 2010) . Further, progeny-testing of ram lambs for LSW could be a useful way of increasing genetic gain for lamb survival and especially the number of lambs weaned per ewe joined -net reproduction rate (Brien et al. 2011) . Further work is underway to investigate the impact of causes of lamb death and environmental conditions at lambing on the interpretation of results. Technology transfer. By the end of 2010, 221 producers had completed Lifetime Ewe Management (LTEM) courses, which incorporate the research findings of the Lifetime wool project, economic modelling and producer guidelines. The 182 participants surveyed had increased their whole-farm stocking rates by 14%, increased lamb marking percentages by 11-13% depending on enterprise type, and decreased ewe mortality rates by 43% (Trompf et al. 2011) . Two-thirds of the increase in lambing marking percentages was attributable to improvements in lamb survival (Trompf pers. comm.) . A further 402 producers have completed or are currently completing LTEM courses as of January 2012, taking the total number to over 600 producers undertaking LTEM courses since they were first offered (D. Hallam, pers.com). As of the end of 2011, 55 workshops half-day workshops focussing on improving reproductive efficiency in sheep flocks had been conducted around Australia, attended by 1,132 producer clients of scanning contractors. Collectively, the producers attending workshops own 2.18 million sheep, approximately 3% of the national flock. Based on survey responses from 43 workshop participants, 51% stated that attending workshops had a moderate to major impact on the reproduction rate of their sheep flocks. A database of the results generated by scanning contractors is being developed for national use. This database will be able to be used for evaluation purposes, with the ability to monitor the achievement of regional and breedspecific targets (S. Hatcher, pers. com.). Producers can also undertake training through the Making More From Sheep program (http://www.mla.com.au/research-and-development/extension-and-training/making-more-from-sheep, accessed 23 January, 2012), which has a specific module "Wean More Lambs" that provides information on reproductive efficiency. Producers completing this module are encouraged to undertake the more comprehensive LTEM course.
